Abstract. Since the First IUPAP International Conference on Women in Physics (Paris, 2002), there have been numerous developments for women in physics within the UK. The main thrust has been from the UK Institute of Physics, whose initiatives have been in parallel with national progress for women in science, engineering, and technology (SET). The Institute is seen as being at the forefront of developments within the UK professional bodies. The question is posed whether we are close to a position where SET is "fair" for women in physics.
to meet employers, role models, and mentors. It will analyze work experience and develop an action plan to enable each returner to find a job to fulfill aspirations and suit individual lifestyles.
The government white paper 14-19 Education and Skill, published earlier this year, addresses the problem of poor uptake of physics among girls [4] . The IoP is mentioned specifically: "Working in partnership with the Institute of Physics, we will commission research into why girls do not do physics, and what can be done in the classroom to change this."
Recent academic developments of note in the UK include:
Review of Research Assessment, published in May 2003, identified gender discrimination in research funding [5] . A new process for awarding funding, aimed at overcoming the problems, was announced in February 2004.
The Particle Physics and Astronomy Research Council; the Engineering and Physical Sciences Research Council; and the Royal Society, three major UK funding bodies, now pay extensions to grants to cover maternity leave and funding is available to cover the extra cost of child care incurred when attending conferences. June 2005 saw the launch of the Athena SWAN Charter, a university recognition scheme to address gender inequalities. Signatories will pledge to monitor their progress toward an institutional culture where all can thrive, are equally valued, and experience equality of opportunity for career progression. This multipronged approach has raised the profile of women in SET nationally and has major implications for women in physics. In parallel, the government has introduced flexible working rights, enabling part-time working on request, and measures improving maternity support and child care.
UK INSTITUTE OF PHYSICS PROGRESS
The Institute of Physics (IoP) is the professional body for physicists in the UK and has about 35,000 members, who include industrial physicists, academics, schoolteachers, and 7,700 students. The proportion of women members has risen recently to 16%. The distribution of the 5,600 women members is skewed with age and includes 25% of all student members but only 3% of the fellows. The Women in Physics Group (WIPG) is a professional group within the IoP. Its members share a common goal to encourage and raise the profile of women physicists at all stages of their careers. Some members are male. We have overseas members who live in 20 different countries and beginning September 2005, all women physics undergraduates in the UK may join WIPG at no cost.
On its return from the First IUPAP International Conference on Women in Physics (Paris, 2002), the UK team wrote reports explaining the resolutions and recommendations from the conference in the context of the UK. A formal report was presented to the IoP and presentations were made at its Annual Congress. A major report, Women Physicists Speak, was written by the team and a thousand copies were distributed widely [6] . It was well received, raising very positive responses and strengthening contacts between WIPG and other professional groups working for women in SET.
Meanwhile, the IoP had set up a working party that presented a report to the Institute's Council detailing action points covering areas including academia, industry, career breaks and schools. It stated, "The Institute should support girls and women, at all career stages, and also those likely to be influencing potential physicists." As a consequence, a Women in Physics Policy Committee was set up that has encouraged more active participation by women members and instigated an internal audit of the status of women within its boards and committees. A fulltime staff member was appointed for 2 years to work on women's issues. At this time, the Institute gained its first female Chief Executive, Julia King, who had considerable impact with initiatives, such as naming all the rooms in the headquarters' extension after women physicists.
The "3Rs" debate, organized jointly with the Daphne Jackson Trust in September 2003, emphasized that solutions should be implemented at all points where people can opt in or out of SET careers [7] . Industry and business leaders must be involved in developing effective measures to tackle gender imbalances. Because of the economic implications of the underutilization of women in SET, gender data from UK industry must be made available and visible so inequalities in the system can be addressed. Also, children should know the range of career options in SET so that they do not rule them out unknowingly: parents' misconceptions can have a negative influence. The 3Rs are Recruiting, Retaining, and Returning: focusing on these three key areas will provide more detailed accounts of some of the IoP initiatives since 2002.
Recruiting
In the UK, all young people study physics, chemistry, and biology to the age of 16. They then choose subjects to study at A-level, which prepare them for university entrance. Figure 1 shows that only about 20% of A-level physics candidates are girls.
In order to encourage girls to study physics, the IoP has pledged £ 0.5 million for a Girls-into-Physics initiative. Two studies have been undertaken. The first has examined previous studies of the problem; the report will be published soon. The second has looked for best practice in schools that are outstandingly successful at attracting girls to physics. The findings show that such schools have well-defined characteristics, with high teaching quality, good pupil acquisition of skills, high levels of pupil interest, and high expectations. Their approach was to demonstrate that physics makes sense of the physical world and is personally relevant and useful, rather than adjusting content to meet perceived interests of the girls. The recommendations are to give pupils the "big picture" and to supplement the standard texts with information about ongoing research and contemporary applications. The IoP will be working with the government to take the Girls-into-Physics initiative further.
Statistics show that Advancing Physics, the A-level physics course designed and funded by the IoP, is proving popular with girls. Additionally, career posters featuring women physicists have been produced and are attracting attention. The announcement that there will be 300 undergraduate physics bursaries awarded each year from 2006, for those most in need, should assist girls who are discouraged by the debt incurred.
Retaining
From the IoP 2005 Survey of Academic Appointments (snapshot March 2004), Figure 2 shows that only 1% of university staff are women professors and the proportion of women in each grade increases as the seniority decreases [8] . Figure 3 , taken from the same snapshot, shows that there is considerable variation in this distribution across different areas of physics. This situation has been recognized for some time. Consequently, inspired by the American Institute of Physics site visits format, the Institute has undertaken a series of university visits with Professor Gillian Gehring as chair. The team, representing each career stage from undergraduate to professor, looks for best practice and advises about problems. A totally confidential report has been produced for each establishment and, as the first series of university visits is now complete, a final report will be published soon. The visits have already evolved to include other institutions, with plans to extend to industrial establishments in the near future. The scheme has been well received and is already making a difference. For example, all women undergraduates in the UK will join WIPG free beginning in September 2005, to give them access to support and enable networking.
Percentage of respondents

Returning
It is frequently reported that many women physicists who take career breaks do not return to physics-based occupations. The Institute of Physics therefore commissioned a survey of all members who have taken a career break or were mid-break [9] . The findings indicated that approximately 20% of female members fall into these groups, although those who took a career break and left physics are obviously not included. Surprisingly, the majority of the questionnaire respondents had made few or no plans at all for their breaks. 40% of career breaks were less than a year in length and only about 10% were longer than 6 years. In the industrial sector there was marked attrition after a career break, with 20% of all respondents moving away from industrial positions (Figure 4 ). Of those who did return, only 55% returned on a part-time basis, compared with 85% of academic physicists who returned part time, which might explain the attrition. Overall, only 40% of respondents retuned to their previous employer. For these, proactive line managers assisted success. (Figure 5 ). If a graph is drawn for women only, there is an even more marked advantage, showing that women physicists have better opportunities for career development than women in other subject areas. These statistics provide an important positive message.
The IoP is to be congratulated on its commitment and its wide-ranging initiatives for women in physics. 
PROGRESS OF THE WOMEN IN PHYSICS GROUP
The WIPG committee, which aims to be representative of women physicists at all stages of seniority, subject area, background, and age, organizes activities for and communications between its members, as well as acting as a pressure group on behalf of women physicists. The WIPG Advisory Panel has been established, composed of senior physicists and previous committee members whose experience and support is invaluable.
Meetings are arranged that inform, update, provide career information, and enable networking; some are joint with other groups. During recent meetings members have compared best practice experienced by those with backgrounds in different cultures and heard about the career paths of senior women physicists. Now there are plans to welcome the 2000 women student members. The group produces an annual newsletter and sends frequent emails to inform members of forthcoming activities and update them on relevant developments. A many-to-many email network facilitates discussions between members on topical issues. WIPG members can join MentorSET, a government-funded free mentoring scheme for women in SET. Feedback is demonstrating that the scheme provides valuable support for mentees and that mentors also benefit from their experiences.
A series of heavily subsidized personal development workshops to increase confidence and awareness of skills is proving popular and beneficial. Cosponsored by the Women's Engineering Society and MentorSET, the workshops involve their members and widen opportunities for networking and sharing. Recent topics have included motivation, influencing and persuading, presentation skills, enhancing personal impact, and work-life balance.
Another aspect of the committee is its work as a pressure group lobbying for women in physics. Successful activities have included taking part in government enquiries, IoP working parties, and responding to government white papers. WIPG committee representatives are active members of the Institute Diversity Committee, a highlevel policy committee evolved from the Women in Physics Policy Committee, which was formed to implement recommendations from the 2002 IUPAP International Conference on Women in Physics.
Finally, WIPG is convinced that it is important for young children to learn about the excitement and enjoyment of physics. By the age of 11 many children have already gained a negative impression of science and hold an image from the media of scientists being nerdy, grey-haired, and male. A series of meetings to encourage physicists, both male and female, to visit schools has raised considerable interest. Speakers have been key personnel with expert professional knowledge and skills in communicating with children aged 6-11; naturally, teachers have been involved. Feedback from these meetings highlighted a need for easily accessible, successful, well-tested material for use by physicists inexperienced in exciting the interest of young children. IoP has agreed to build the website, which will be hosted on its "Education" pages, and Public Awareness funding has been awarded by the EPSRC for a team based at Sheffield University to develop and trial the material. The projected launch date is February 2006.
The group is indeed encouraging women in physics at all career stages and effectively pressing for change.
SET FAIR?
Numerous [8] . These are highly visible role models proving that the glass ceiling can be broken.
We can also see signs of progress at the beginnings of girls' careers. Until recently, a large proportion of the girls studying physics at A-level, the examination at the age of 18, were preparing for medical careers. This has become relatively unusual, and yet the number of girls taking A-level has remained almost steady (Figure 1) . I conclude that the number taking physics in preparation for careers in SET is increasing.
May these encouraging signs of progress be reflected at all stages of women physicists' careers! To use a sailing term, I would like to believe that women in physics will soon be "set fair," but it is essential that the present momentum be maintained.
